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Sir: 



I, Hongwei Zhang, Ph.D., hereby declare that: 



1. I received a Ph.D. degree.fiiom the Institute of MbdicalScience at the Uhiversity of 
Toronto in 2002, and a Master of Science degree from the jDepm^merit pf Immunology at the. 
University of Toronto in 19?5, In addition I received my Medical Degi ee from the University of 
Medical Sciences in Chaiigchiin China in 1 98^ and practiced as a staff physician for, 4 years' in 
Beijing prior to commencing my post graduate studjes.. I currently hold the positions of Senior 
Scientist and Scientific Program Leader qf Functional Genomics as well as Manager of Research 
and Development at GeneNews Coiporation, 

I ain one of the irxyentors of the above^noted Ui S. patent appiication. 

I am particularly experienced in the field of psteoartliritis'haying worked as a Research 
Associate at the Arthritis Center of Excellehce of Toronto We:stern :Hospife 
receiving a Fellowship from the institute to pursue my PhD studies focusing on the area oif 
osteoarthritis. Subsequently I have been one of the key scientists involved in the ongoing 
collaboration of OieneNews (formerly ChpndroGene) with Pfizer in the area of osteoarthritis and 



biomarker discovery. I am a trained rnolecular biologist experienced in developi^^^^ methods to 
identify bibmarkieirs wMcK^a^^^^^ of a. disease or condition, and in developirijg ihethbds of 

using thesis bibmarkers and pradticts theregf as applied in the area of osteQaitliritis,;amQngst: 
other conditions. 

List of Publications: 

K,W, Marshall, M.D.,. PhD,, F;R.q.S., H, ZhHng, M.D,, PhD., T.D,. Yager Ph.D., N. Nossova 
M.D., Ph.D., A, Dempsey PhD., R. Zheng M.D., M. Han M.D. Ph.D., H.TarigM.Se., S; a^^^ 
M.A.Sc, and C.C. Liew PhD. *'Blood- based blomarkers jfbrdetecting mildojsteoa^^^ 
hunian knee" OmoAnhrUis cm^^^ (2005) .861-871. 

Zhang H, Marshall KW, Tang H, JHwangDM, Lee M, Liew CG. Profiling genes expreissed in 
human fetal cartilage using 13,155 expressed sequence tags. Osteoartluitis Gartilage 
2003;;1 1:309-19; 

Hong^vei Zhang, C.C.Liew, K.Wayne Marshall. Micrparray Analysis Reveals= the Involvement 
of Beta-2 Microglobulin (B2M) in Human Osteoarthritis. Osteoarthritis and Cartilage 
2002;10:950-60.. 

Doherty PJ, Zhang H, Manolbpoulbs % Trogadis: J, Tremblay L,. MarshaU KW.. Adhesion of 
transplanted chondrocytes onto cartilage in vitro and in vivo. J Rheumatbl 2O0P;27: 1725-3 12. 

Zhao YX, LajoieG, Zhang H^Ghiu B, PaynevU, In man RD. Tumor necrosis factorireceptor p55- 
deficient mice respond to acute Yersinia eriterbeolitica infection with less sijpoptdsis and tnore. 
effective host resistaiice. Infect Iriiniuri 2b0O;68:t243-S:r^^^ 

Vaseiios Manolopoulos, K. Wayne Marshall, Hongwei Zhang, Judy Trogadis, Louise Trembly 
and Paul J. Doherty. Factors affecting the efficacy of bovine chondrocyte transplantation in vitro. 
Osteoarthritis and Cartilage 1999;7:453-^460. 

Yi-Xue Zhao, Hong^vei Zhang, Basil CHiu, Usulra Payne, Robert Q. Inman> Tumor necrosis 
factor receptor P5.5 controls the severity of arthritis in exp:erimental Yersiniq Enterocolitica 
infection. Aithiitis&Rlieumatism 1999;^^^^^ 

Paul J. Doherty, Iiong>vei Zhang, Louise Trenibley,: Vaseiios Manoiopoulos. and K. Wayne 
Marshall. Resurfacing of articular GartUage explants with genetically-modified human 
chondrocytes in vitro. Osteomlhiitis and Gartilage 1998;6::i^ 

Hong^vei Zhang, Domia Phang^ Ronald M. Laxer, Earl D. Silvernlan, Sueihiia Pan, and,Paiil J. 
Ddlherty. Evolution of the T cell receptor beta rejp^srtbire froni synoyial fluid T cells of patient 
with juvenile .onset rheumatoid artivitis, J; RheumatpT, 1 997;24: 1396-40^. 



Petro Lastres, Aiiihoa Letamendia, Hongwei ZKahg, Garlbs Rius, itjJyria yVlmendrOi UHa RAab, 
Louis A. Lopez, Carmeii. Langa, Angels Fabra/ Michelle Letarte-ai*^ Caimtelb BefiilabeU, 
Endoglin modulates celtuiar rest)ons6s to TGF^beta 1. J. Cell Bibi: m6immQ9-W; 

Hongwei ^hang, Andrew R.E: Shaw, .Man M^k, and Michelle Xetarte;; Endbglui is a 
eomponent pf the Transforming (kcmh Facjbr (TQF)-beta recegtpr vConi(plex of limiah ^p^e-Bi 
leukemic ceils, j. ImirmnoL 1©^^ 

2. I have read.the iinal Office Action mailed ^Qctc^ 2006 and the: AdVispry Action 
mailed Januaiy 29, 20Q7 in the aboVe-fefereneed pa^^ 

Iri pmviding grounds foi? itjeCtibh 6f iclw^ 6Q, 66y M and 73^76 under 35 lIvS.fi;. § 
1 12{\)i the Examiner aisserts (at pag;e 12 of the Offiee^i^^ctipn) that the specification does not 
provide an example of "aw expression putiem contg^^ elected genes tl;iat^ 

determined ming routine statistical methods to^ b^^ often in patients with disease 

than without £//yetoe"..The Ex the declaration ftled%^^ C2nd 

declaration") begins to provide the relevant data, it remains insufficient tp-support such afh^ 
assertion. 

3 . As a seientist skilled, in the area of ostebarthiitis and molecular^ bibmarker identificMibn, 
L submit that the tiiree.eilected genes (^il^FAlf 6;. L^Gl^^a^^^^ have been 
experimentally shown to exhibit a statistically 

cartilage of patients osteoarthritis (pA);felatiye to :sufcaectS;n^^ haying:OA, ; 

Alternate statistical analysis of ChondroChip Hvbridizatibh.Ba^^ 

Attached as Exhibit "A" to thisj Declaration a^^^ of a data>analysis 

clearly showing that TNFAIE6,. LAMCi and CALMl. e statistically signififDant 

differential expression pattern in cartilage of Ipatiehts haViiigjGA:relative to Subjects^not having 
OA. 

The results shovm in Exhibit '*A" were obtain an alternate statistical analysis of 

the same GhondrpGhip^'^ microari-ay hybridization data des inthe declaration dated July 
17, 2006, tlie;latter showing that each of flie three electedjgenest is differenj^aU in 
OA jQartilage relative, to npn-0 A caitilage^^ TlsfFAJP6 ahd;CALls)fi, up-regulated; aiid 
LAMC 1 , dowh-regulated in OA versus nprmal/cartilage), Wfe have rerahaly zed; data 
representing expression profiles of the three elected ^^^g^^^^ in cartij lage samples frbrii 6 



individuals not having OA (healthy) and 19 individuals having OA (S jiioderate and 1 1 severe 
OA): so as to characterize the global exEtt:ession pattern of the th^ elected genes in «ampjte& 
derived from single individuals having or not having OA, Using MEDCALG software, 
expression level data for each.gene was: analyzed; via the. curve approach to determine the 
best expression level threshold to differentiate between^expressidn^.l^ in OA.eartiia^^^ 
normal cartilage. The.expressiohlevels for each^jgehe for each sample, were assigned a siipra- or 
SMb-tlu'eshpld value, and values corresponding to OA or to normal/noneOA relative to threshold 
were assigned, a "threshold score" of "1" or "0", respectiyely. For. e^ch sample, the thieshold 
scores for the three genes were added, to generate a "classification value" serving to classify the 
sample as being derived from an indiyidual having OA or being normal. Namely, samples 
having a tlireshold score of "1" for each of the three genes were assigned a classificatiori value 
of "1" classifying the sample as being derived from OA cartilage, arid samples comprising one 
or more "0*' tliieshold scores were conseryatively assigned a Glassificatit>n value of "0 
classifying the sample as being derived from non-OA cartilage. It can :be seen that 6 of tlie 19 
samples from QA patients; b^^ none qf the;6 sairiples from the non-OA.siibje^^^^ tlie 
instantly claimed differential gene.expressiQh p^^^ three elected genes, i*4 itcian be. 

seen thait TNFAIP6 and CALMl are up-regulated, and that LAMCl is down-regul^ 
cartilage from individuals having OA relatiye to cartilage fiom indivi#als:iiot havingiOA. 



In view of the above, I submit that the. speeifie^ enab)l^s one of one 
skill in that art to practice the dainied methods. 



4. 



i herieby declare that al t statements made herein of my -oSyn knowledge 



are true, and that all statements niade on information and belief M' believed to 
be true; and further, that these statements were made with the knowledge that' 
wilful, false statements a:nd the like so made are puni^^^^^ or 
imprisonment, or both, under Seictipn of Title 18 of the TOited States 
Code, and that such wilful false statements may. j eopardise the validity of the 
application or any patent issuing thereon. 



Hongwei Zhang, Ph,D. 




Date 



EXHIBIT "A' 



Sample ID 


Fluorescence intensity 
(relative niRNA level) 


Threshold Score 


Classification 
Value 

(0: non-UA; 


TNFAIP6 


LAMCi 


gaLmi 


TNFAI^6 

(0:< 1.261, 
l:>r.261) 


LAMCl 

(0::>0.655i 
1:<0:655) 


CALMl 

(0:<l.36l, 
1:>1.301) 


Normal, Mill 


0,589 


0.987 


o;5i8 


o: 


0 


0^ 


0: 


Normal, NI03 


0.751 


0.70.3 


0.465 


0 


0 


0 


0 


Normal, N 106 


0.814 


0.661 


0.686 


0 


0 


fl 


b- 


Normal, NI08 


0.9 


0.956 


0.536 


0 


0 


0 


0 


Normal, Nl lO 


0.974 


0.883 


0.654 


0 


0 


0 


0 


Normal, NlOl 


1.261 


0.611 


1.301 


0 


I 


0 


0 


Moderate OA, Mod779A normalized 


0.882 


0.787 


2.145 


0 


0. 


1' 


0 


Severe OA, S426 normalized 


0.882 


0.384 


1.467 


Q 


1 


1 


0 


Moderate OA, Mod634 normalized 


0.954 


0.649 


2.027 


0 


1 


1 


0 


Moderate OA, ModSSOB normalized 


L068 


0.571 


-1,565 


0 


1 


I 


0: 


Moderate OA, Mod890 normalized 


1.079 


0.695 


2.948 


.0 


0 


1 


P 


Moderate OA, Mod882B nonitalized 


1.109 


0.632 


2.M4 


0 


1 


1 


0' 


Severe OA, S282 normalized 


1.35 


0.503 


2.681 


1 


1 


1 


1 


Severe OA, S440 normalized 


1.533 


0.627 


1.99^ 


1 


i 




1 


Severe OA, S393 normalized 


1.654 


0.447 


1.379 


I 


1 




.1 


Severe OA, S201 normalized 


1.689 


0.612 


1.227 


I 


I 


0 


0 


Moderate OA, Mod602 nornialized 


1.805 


0.677 


2.395 


1. 


0 


1 


0 


Moderate OA, Mod699 normalized 


1.85 


1.185 


2.393 


1 


0 


1 


0 


Severe OA, S622 normalized 


1.925 


0.655 


1.384 


1 


0 


1 


0 


Severe OA, SI 99 normalized 


2.018 


0.706 


1.752 


1 


6 


1 


0 


Moderate DA, Mod350 normalized 


2.487 


0.585 


2:228: 


1 


1 


I, 


1 


Severe OA, Sev650 normalized 


2.78 


0.638 


1.717 


:i 


1 


1. 


1 


Severe OA, S266 normalized 


3.762 


0.653 


2:17 


I 


1 


1 


I 


Severe OA, S855 normalized 


7.016 


0.551 


0.953 


1 


1 


0 


.0 


Severe OA, S821B normalized 


7.985 


, .0.714 


1.616 


.1 


0 


1 


.0 



Summary of data: 





TNFAIP6 


LAMCl 


CALMl 


3 genes 
combined 


True negatives 


6/6 


5/6 


6/6 


6/6 


True positives 


13/19 


12/19 


17/19 


6/19 


Accuracy 


19/25 


17/25 


23/25: 


12/25 


Specificity 


100% 


83% 


100% 


100% 


Sensitivity 


68% 


63% 


89% 


32% 


Fold-change 


2.6 


0.80 


2.7 




(OA/non-OA) 










p-value 


<0.0001 


0.0268 


<o.opoi 





